In male rats and mice, daily injections of estrogen for 10-30 days from the day of birth result in a long-lasting suppression of spermatogenesis in the testis (Takewaki and Takasugi, 1953; Kind et al., 1963; Arai, 1964; Kawashima, 1965; Mori, 1967; Takasugi, 1970) . Neonatal injections of estrogen in the mouse frequently cause damages to the seminiferous epithelium in one or both testes. However, neither testicular damages nor permanent arrest of spermatogenesis takes place, if the commencement of estrogen injection is delayed until the 10th postnatal day (Takasugi, 1970) . Takasugi and Furukawa(1972) have recently shown that permanent testicular changes in the mouse receiving neonatal injections of estrogen are prevented by administering androgen concurrently with estrogen. The present experiments were performed in an attempt to investigate the effects on the mouse testis of gonadotropins injected simultaneously with estrogen during neonatal days.
Materials and Methods
One hundred and two male mice of the C3H/Tw strain were used for the present experiments. All the mice were given daily subcutaneous injections of hormones or vehicles only for 15 consecutive days after birth, the daily amount of injection always boing 0.01ml for the first 10 days and 0.02ml for the next days.
Twenty-nine animals were divided into 4 groups and received daily treatments as follows: Group 1-A, 0.9 % NaC1 solution ; Group 1-B, 1 I.U. PMS(Primantron, Schering A. G., Berlin) in saline for 10 days and 2 I.U. of the same for 5 days ; Group 1-C, 1 I.U. HCG(Primogonyl, Schering A. G., Berlin) in saline for 10 days and 2 I.U. of the same for 5 days; Group 1-D, 1 I.U. PMS-1 I.U. HCG mixed together for 10 days and 2 I.U. PMS-2 I.U. HCG for 5 days. The animals were weighed and sacrificed on the day after the last injection. 
1) Testes and seminal vesicles at 15 days of age
When the animals were sacrificed at 15 days of age, there was no significant difference in the body weight between any group of mice receiving neonatal injections of gonadotropins (Groups 1-B, C and D) and the saline controls (Group 1-A). In the males given injections of HCG or PMS-HCG, the testes were significantly reduced in weight, while in those receiving PMS the mean testicular weight was approximately the same as in the controls (Table 1) .
In the testes of the gonadotropin-injected males (Groups 1-B, C and D), dividing germ cells occurred more frequently in the seminiferous epithelium than in the testes of the controls, although neither spermatids nor spermatozoa were found in both the experimentals and the controls. Leydig cells were hypertrophied in the gonadotropin-injected mice as compared with the controls. No difference was detectable in histological structure of the testis among the groups receiving PMS, HCG and PMS-HCG.
The seminal vesicles were greatly enlarged in the mice given gonadotropins (Table  1) . Epithelial cells were high columnar, showing characteristic secretion granules in the cytoplasm. Colloidal secretion in varying amounts was found in the lumen (Fig. 2) .
In contrast, the seminal vesicles of the saline controls were much smaller, the lumen lined by a thin epithelium containing no secretion. The cytoplasm of epithelial cells exhibited no secretion granules (Fig. 1) .
2) Testes and seminal vesicles at 60 days of age Among the control groups given neonatal injections of saline, oil and saline-oil, no significant differences were found in the weights of the testes and of seminal vesicles (Groups 2-A, B and C) ( Table 2 ). The testes were normal in histological structure, the seminiferous epithelium containing germ cells at all stages of spermatogenesis and well- different from that of the oil controls (Fig.  4) . The seminiferous epithelium in one(3 mice) or both testes(one mouse) of the remaining 4 mice was markedly disorganized.
In the 3 mice having one testis severely damaged, the seminiferous epithelium in the contralateral testis was well maintained, with healthy- in the estrogenized mice (Group 2-D). The seminal vesicles of Group 2-D animals were reduced in size. The lumen lined by a thin epithelium was without secretion. The body weight of the mice receiving both E and gonadotropins (Groups 2-E, F and G) was significantly reduced as compared with that of the controls given saline and oil (Group 2-C). In Groups 2-F and G, the testes were smaller in weight than in Group 2-C.
Histological studies revealed that some of the seminiferous tubules in the testes of the mice receiving E simultaneously with gonadotropins were producing germ cells at all stages of spermatogenesis, while the other tubules lacked spermatids and spermatozoa(Figs. 5 and 6) Disorganization of the seminiferous epithelium was never encountered in these animals. The mean spermatogenic indices Groups 2-E, F and G As shown in Table 2 , the seminal vesicles were larger in mice of Groups 2-E, F and G than in animals of Group 2-D (p<0.01) although the organs were smaller than in the saline-oil controls (Group 2-C). The lumen contained colloidal secretion, and cells of the high columnar epithelium had numerous secretion granules in the cytoplasm. Dorner et al. (1969) . Takasugi and Furukawa (1972) have recently reported that neonatal estrogen injections fail to produce permanent changes in the mouse testes, if androgen is administered concurrently with estrogen. It seems highly probable, therefore, that in the present experiment neonatally injected estrogen was antagonized by androgen secreted from the testis in response to simultaneously injected gonadotropins. However, the possibility cannot be ruled out that injected estrogen is counteracted by testicular androgen not only at the level of hypothalamo-hypophysial system but also in the testis itself.
